Binding of heparin fractions and other polysulfated polysaccharides to plasma fibronectin: effects of molecular size and degree of sulfation of polysaccharides.
Heparin was divided into four fractions on fibronectin-Sepharose. The higher affinity fraction for fibronectin was larger in molecular size, higher in sulfate content and higher in affinity for anti-thrombin III. Together with these heparin fractions, the following three series of heparin samples were examined to compare the affinity for fibronectin-Sepharose: four fractions separated on Sephadex G-100; five fractions separated on antithrombin III-Sepharose, and six partially and completely N-desulfated heparins. The result showed that the affinity of heparin for fibronectin was dependent exclusively on its molecular size, and that an appropriate level of sulfate content in heparin (1.9-2.4 mol/disaccharide) was essential for the affinity. The sulfated preparations of glycosaminoglycans (heparan sulfate, dermatan sulfate and chondroitin 4-sulfate) and neutral polysaccharides (amylose and dextran) having higher sulfate content than heparin were found to display higher affinity for fibronectin than heparin. This suggested that highly sulfated polysaccharides showed potent affinity irrespective of their polysaccharide structure. The sulfated chondroitin 4-sulfate having a sulfate content and molecular size comparable to those of heparin was inferior to heparin with respect to affinity. A competitive dissociation experiment indicated that heparin and other polysulfated polysaccharides share a common binding site on the fibronectin molecule.